INTRODUCTION
During 8 GeV antiproton transfers between the Accumulator to the Main Injector, the antiprotons must travel through four separate beam lines, AP3, AP1, P2, and P1. The AP1, P1, and P2 transfer lines are also used for 120 GeV antiproton production so that many of the magnet strings must accommodate a large range of excitation current. This note will quantify the relationship between emittance dilution for 8 GeV antiprotons injected into the Main Injector and variations in the excitation currents of the bending magnets.
THEORY
This note will assume that the beam line is matched to the Main Injector. The emittance (95%) dilution in the Main Injector due to a steering error between the transfer line and the Main Injector is:
where A is the complex betatron amplitude of the beam centroid. The position and angle error from the ideal trajectory is given as:
The contribution to the betatron amplitude coming from a single magnet kick is
The total betatron amplitude is the sum over all the individual amplitudes
However, if the kicks are uncorrelated, then on average:
This note will assume that the bending angle through a magnet is proportional to the excitation current.
The average change in normalized 95% emittance is:
This note will designate C k as the steering sensitivity coefficient where:
LATTICE CALCULATIONS This note will use the lattice described in Pbar Note 648. The lattice functions and bend angles at all the bending magnets are listed in Appendices 1 and 2. The horizontal and vertical steering sensitivity coefficients for each magnet string are listed in Tables 1  and 2 . The coefficient for a magnet string was obtained by the coherent summation of each individual magnet in the string. Also listed in Tables 1 and 2 is the excitation current error that would cause 1 π-mm-mrad (95% normalized) emittance dilution. The excitation current errors are also displayed in Figures 1 and 2 . The horizontal and vertical steering sensitivity coefficients are displayed in Figure 3 . 
